Introduction
Azospira oryzae strain GR-1 (DSM 11199) is one of the first described perchlorate-reducing bacteria 1;2 . The key enzymes of the dissimilatory (per)chlorate reducing pathway, (per)chlorate reductase and chlorite dismutase (Cld), were originally purified and characterized from this . Ironprotoporphyrin IX or haem is a ubiquitous enzyme cofactor in nature and haem-based proteins are known to catalyze a wide range of biologically important reactions in all kingdoms of life 6;7 . However, knowledge about the biochemistry of the (per)chlorate reductive pathway is still limited.
Determination of the structure of Cld may offer insights into the mechanism of the final step in (per)chlorate reduction. We anticipate that the structural analysis will also open up new ways in bioremediative technology of oxochlorate contaminated water.
Here we report the overexpression, purification, crystallization and preliminary X-ray analysis of Cld from Azospira oryzae strain GR-1.
Experimental procedures

Selection of the cld gene for overexpression
Azospira oryzae strain GR-1, previously known as bacterial strain GR-1, was grown on chlorate containing medium and the native chlorite dismutase was purified as described before 5 .
The N-terminal amino acid sequence was determined by selecting the 30 kD band of the purified, native Cld monomer from a 15% SDS-PAGE gel.
This sample was subjected to 11 cycles of Edman (phenylisothiocyanate) degradation (Eurosequence, the Netherlands).
The resulting sequence (M/S)QPMQ(P/A)MKIER was reverse translated and used to design degenerate forward primers. However, it became also clear that the Azospira oryzae Cld N-terminus is nearly identical to that of 11 N-terminal amino acids of Dechloromonas aromatica Cld, which is MQPMQSMKIER. The backward degenerate primer was therefore based on the DNA sequence corresponding to the C-terminus of Dechloromonas aromatica Cld. Combination of these primers yielded a 747 basepair product in a PCR reaction with Azospira whole cells. The fragment was purified on an agarose gel and sequenced (Baseclear, the Netherlands).
Although the gene amplified by PCR was now available, generating the restriction sites and insertion into the plasmid was unsuccessfull. Due to these practical problems, the cld gene was chemically synthesized and cloned into pET28a using NdeI and BamHI restriction sites, creating the 
Overexpression and purification of Cld
To produce haem-containing protein for crystallization and subsequent structural analysis, 10 ml cultures were grown overnight on a rotary shaker (220 rpm) at 310 K. Erlenmeyer flasks with 500 ml LB medium including hemin (40 µg ml To purify Cld, cell paste from 0.5 l culture was resuspended in 10 ml of buffer A (20 mM Tris-HCl buffer pH 7.5, 500 mM NaCl) with 50 mM imidazole. Benzonase (50 units; Sigma-Aldrich) was added to reduce the viscosity due to released DNA and cells were disrupted by sonication on ice. To assay the activity of the monomeric and multimeric Cld, one µl sample (15 mg ml 
Crystallization and data collection
Prior to crystallization, the protein sample was filtered through a low Figure 1 . The two other crystal shapes were also tested but appeared to be of less diffraction quality. The data were not sufficient to determine whether all these crystal shapes belong to the same space group.
Prior to data collection at cryogenic temperatures crystals were soaked in a solution containing the mother liquor including 16% glycerol and flashfrozen in a stream of nitrogen gas at 100 K using an Oxford Cryosystems Anom completeness (%) 100 (100) 100 (100) 100 (100) a R sym = Σ h Σ i |I hi -<I h >| / Σ h Σ i |I hi | , where I hi is the intensity of the ith measurement of the same reflection and <I h > is the mean observed intensity for that reflection b R anom = Σ h |I hi -I -hi | / Σ h <I hi > , where I hi and I -hi are Friedel pairs could be identified, phases could be obtained and model building has been started. The phasing and the structure determination will be described in detail in the next chapter.
